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Breath is composed of a mixture of gases, water vapor and characterized distinctively by
>1000 trace volatile organic compounds and protein molecules. These endogenously
generated breath biomarkers provide a window into the metabolic state of the body. For
instance, exhaled nitric oxide is a biomarker to indicate the severity of respiratory
inflammation and exhaled acetone is used to monitor diabetes.

We use molecular imprinted polymer as artificial antibodies to detect breath biomarkers.
Molecular imprinting is a process to fabricate a polymer matrix around a target molecule,
which is subsequently removed to leave voids with high affinity. Advantages include high
sensitivity, temperature stability and low production cost. The synthesized polymer is coated
on microcantilevers, which are millimeter-sized beam anchored at one end. Binding of breath
molecules with their specific polymer leads to measurable mechanical responses. Breath
diagnosis measures various exhaled compounds rapidly and non-invasively, thus enabling on-
the-spot clinical screening.
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Figure 1. Breath biomarker template (orange) self assembles with functional monomers
(green). After polymerization, the template is removed from the polymer, thus leaving
binding sites complementary to the template.
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Figure 2. An array of microcantilevers coated with different molecular imprinted polymer
detects various target molecules in breath. Mass loading on microcantilevers results in a
detectable deflection or broadening in resonance frequency, resulting in two operation modes:
static mode and dynamic mode.
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Figure 3. The integration of microsensor, piezoresistive transducer, air sampling and
integrated circuit systems provide a portable and field-deployable monitoring device for
breath diagnosis.
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